Objective: As the numbers of older adults in Canada increases, there will be a growing need for mental health services for this population. Acute psychiatric units (APUs) provide inpatient psychiatric services for the management of serious mental illness. Understanding the characteristics of older adults in APUs is necessary to determine the range of inpatient services required for this population.
Limitations
• The study population did not include people admitted to general medical units with psychiatric disorders, and likely underestimates the total number of mental health hospital admissions for older adults.
• The characteristics of older adults with an LOS of 3 days or less were not described as detailed clinical information was not available for these people.
A dults aged 66 years and older comprise 12% to 14% of the Canadian population, 1,2 and this group is projected to double in the next 25 years. 3 Psychiatric disorders are common among older adults, and management of mental health problems in this group has become a significant public health priority. [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] APUs provide inpatient services for people with complex needs that cannot be met in other health care settings. Although most people in APUs are younger adults, 14, 15 older adults also receive inpatient care in APUs, and this group may present challenges for clinicians. The Seniors Advisory Committee of the MHCC recently published guidelines highlighting the important role that APUs play in the mental health care system for older adults. 16 These guidelines provide benchmarks for the number of health care practitioners and APU beds that should be available to provide for the mental health needs of older adults. However, information on the types of services necessary to care for older adults in APUs has not been well described. Understanding the characteristics of older adults in APUs is necessary for health care practitioners, organizations, and policy makers to understand and plan for the current and future mental health care needs of this growing population.
There are several reasons to hypothesize that the care needs of older adults in APUs may differ significantly from that of younger adults. Some of these differences may include the frequent co-occurrence of medical disorders with psychiatric illness, 17 psychiatric or behavioural presentations of medical illness, 18 and a higher prevalence of certain psychiatric disorders associated with advanced age, such as dementia. 19 Older adults also have a high prevalence of functional impairment, 20 which may require the support of additional services in APUs.
Relatively few studies have examined the characteristics of older adults admitted to APUs. [21] [22] [23] [24] [25] [26] Previous studies have reported limited information on important determinants of mental health, such as social circumstances, medical morbidity, and cognitive and functional impairment, 21, 22, 24 and involve small sample sizes from studies conducted in single institutions, [23] [24] [25] [26] or report older data that may not reflect the current status of older adults in APUs. [21] [22] [23] 25 Our study aimed to determine the prevalence of older adults (aged 66 years and older) in APUs in Ontario and to compare the characteristics of older adults with those of younger adults (aged 18 to 65 years) using populationbased data. Our study will provide important information to policy makers and health service planners on the scope of the current medical and psychiatric service needs of older adults in APUs, and provide a framework to evaluate the quality of care and outcomes for this complex and vulnerable population.
Method

Data Sources
We used linked administrative databases at the ICES in Toronto, Ontario. The OMHRS contains information on all hospital admissions for adults aged 18 years and older admitted to designated psychiatric beds in Ontario. An RAI-MH assessment is completed on admission and discharge for each patient admitted to an OMHRS facility. The RAI-MH contains information on patient Méthode : Nous avons mené une étude dans la population de tous les adultes ayant eu leur congé d'une USPA en Ontario dans une période de 2 ans, de 2008 à 2010, à l'aide des bases de données administratives. Nous avons comparé les caractéristiques des adultes âgés (de 66 ans et plus) dans des USPA avec celles d'adultes plus jeunes (de 18 à 65 ans), y compris les données sociodémographiques, les diagnostics psychiatriques et médicaux, et des mesures de la cognition et du fonctionnement. Il y avait un total de 79 352 congés des USPA, les adultes âgés représentant 8,8 % de tous les  congés. Le trouble dépressif était le diagnostic le plus commun, tant chez les populations âgées que chez les plus  jeunes (32,1 % et demographics, socioeconomic variables, admission and discharge diagnoses according to the DSM-IV criteria, 27 and measures of cognition and functional impairment. 28 The reliability and validity of the RAI-MH has previously been described. 29 All OMHRS admissions with an LOS of 4 days or more have both an admission record and a discharge record containing information on final discharge diagnoses. People with a total LOS of 3 days or less have an abbreviated short-stay record.
Résultats :
We linked several additional administrative databases available at the ICES to the OMHRS dataset. The RPDB contains information on age and sex for all residents in Ontario. The OHIP database contains information on all fee-for-service physician out-and inpatient visits. The ODB program contains information on all prescriptions filled at outpatient pharmacies for adults aged 65 years and older in Ontario. The CIHI-DAD contains information on all hospitalizations, and the CIHI-NACRS contains information on emergency department visits. The accuracy of the databases used in our study has been previously described, and they are regularly used for research purposes. 30, 31 
Study Participants
We included all people aged 18 years and older who were discharged from an APU between April 1, 2008, and March 31, 2010. We excluded people admitted to long-term units (which include psychogeriatric units) and forensic psychiatric units, using information provided in the unit type variable in the RAI-MH.
The proportion of all discharges that were accounted for by older adults during the study period was first determined. The characteristics of older and younger adults discharged from APUs were then described. For people with more than one admission during the study period, we only described patient measures at the time of their first APU admission to avoid including data on the same person multiple times during the study period. The reference date for all people was the date of first APU discharge.
Patient Measures
Demographics. We divided the cohort into 2 age groups: 18 to 65 years and 66 years and older. This age cut-off is similar to the definition of 65 years and older that is routinely used to refer to seniors in Canada, 32 which was also used by the MHCC to define seniors. In addition, this age categorization has also been used in previous studies describing the characteristics of older adults with psychiatric disorders, 7, 16, 23, 24, 33 which would facilitate comparisons to other studies. As the ODB only provides universal drug coverage for people aged 65 years and older, aged 66 years and older was selected to define older adults in our study to be able to describe the patterns of medication use among older adults in the year before hospital admission. Within the 2 age groups, we then described the sex distribution, marital status, living situation, residence before admission, source of income, and educational attainment using the OMHRS dataset. Community size (rural, 10 000 or less; urban, 10 000 or more) of each person's place of residence was derived using postal code information from the RPDB.
Mental Health Service Use Before Admission. We recorded the total number of outpatient visits to family physicians and all specialists in the year preceding the index admission (OHIP); we further categorized family physician visits as being mental health related, using a previously defined algorithm. 34 We determined the number of visits to psychiatrists in the year preceding the index hospitalization (OHIP) and we identified people who had a usual care psychiatrist if there was a single psychiatrist who was responsible for at least 50% of a person's outpatient psychiatrist visits in the 3 years preceding hospitalization.
Medical Comorbidity. We hypothesized that older adults admitted to APUs would have a much higher burden of medical illness when compared with younger people admitted to APUs. Therefore, we measured overall medical comorbidity with the Charlson score, 35, 36 derived from hospital-based medical diagnoses in the 5 years preceding APU admission. We also recorded the frequency of several medical conditions using hospital admissions or outpatient visits in the 5 years preceding admission. For older adults, the number of unique drugs (including psychotropic medications) prescribed in the year preceding hospital admission was used as an additional measure of medical comorbidity. 37 General Medical Health Service Use. We defined a usual care family physician as a single provider who was responsible for at least 50% of a person's outpatient www.TheCJP.ca
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Characteristics of Older Adults Hospitalized in Acute Psychiatric Units in Ontario: A Population-Based Study family physician visits in the 3 years preceding the index psychiatric hospitalization. We also determined the number of visits to emergency departments (CIHI-NACRS) and general medical units (CIHI-DAD) where the most responsible diagnosis was not mental health related in the year preceding psychiatric admission.
Psychotropics. Prescriptions for psychotropics in the 120 days preceding hospital admission were identified using the ODB for older adults. We classified medications as follows: typical antipsychotics; atypical antipsychotics; selective serotonin reuptake inhibitors; tricyclic ADs; other firstline ADs for late-life depression 38 (venlafaxine, duloxetine, bupropion, and mirtazapine); other ADs; BDZs; mood stabilizers; and, cholinesterase inhibitors. The total number of unique psychotropics was determined for each person along with the proportion of people who received 2 or more unique psychotropics.
Admission Characteristics. We characterized people's psychiatric diagnoses and clinical characteristics using information contained in OMHRS. Psychiatric diagnoses were classified as follows: all people with an admission and discharge assessment may have 1 primary and up to 2 secondary DSM-IV Axis I and (or) Axis II psychiatric diagnoses recorded at admission and discharge. We classified psychiatric disorders into categories of illness according to the categories of DSM-IV disorders. Mood disorders were further classified into depression and BDs; cognitive disorders were classified into dementia or delirium; and, substance-related disorders were classified into alcoholrelated or other substances. Axis II diagnoses were classified as either personality disorders or mental retardation. We classified people as having psychiatric comorbidity if there was more than one Axis I diagnosis present.
Cognitive impairment was measured using the CPS, which is derived from items corresponding to 5 activities and behaviours reported in the RAI-MH: short-term memory; assistance required for decision making; ability to make themselves understood; dependence in eating; and whether the person is comatose. 39 The items comprising the CPS have a high interrater reliability (Spearman coefficients > 0.75). CPS scores can vary from 0 (no cognitive impairment) to 6 (severe cognitive impairment). The CPS has criterion validity with the MMSE, where a CPS score of 2 approximates an MMSE score of 19, while a CPS score of 5 approximates an MMSE score of 5. 39 Functioning in basic ADLs was determined using the ADL self-performance hierarchy, derived from 4 items in the RAI-MH (personal hygiene, toileting, locomotion, and eating). The ADL self-performance hierarchy has a range of between 0 and 6, with higher scores indicating a greater degree of impairment. 40 This ADL score has a high internal consistency (Cronbach a = 0.90) and high interrater reliability for the component items (weighted k > 0.85). The functional impact of psychiatric symptoms was measured using the GAF used in the DSM-IV. 27
Data Analyses
The characteristics of older and younger adults discharged from APUs were described using summary statistics. Bivariate comparisons between older and younger populations were then made using t tests for normally distributed continuous variables, chi-square test for categorical variables, and the Cochrane-Armitage test for trend for ordinal variables. Two-sided P values of less than 0.05 were selected as the threshold for statistical significance. All analyses were undertaken using SAS version 9.2 (SAS Institute, Inc, Cary, NC).
Ethics
Our study was approved by the research ethics board at Sunnybrook Health Sciences Centre in Toronto, Ontario.
Results
Proportion of Older Adults Among Admissions to APUs
During the study period, there were 79 352 discharges from APUs for people aged 18 years and older, of whom adults aged 66 years and older accounted for 6952 (8.8%) discharges. Among the total number of discharges, 21 522 (27%) were for short stays (that is, total LOS of 3 days or less). Older adults made up 855 (4%) of short-stay discharges, with younger adults comprising the remaining 20 667 (96%) discharges. After excluding short-stay discharges, there were a total of 37 253 unique people discharged from APUs during the study period, among whom 4590 (12.3%) were older adults.
Sociodemographic Characteristics of Older Adults in APUs
The sociodemographic characteristics of younger and older adults are compared in Table 1 . Older adults were more likely than younger adults to be women (60.7%, compared with 51.1%); married (43.9%, compared with 29.7%); and, separated, widowed, or divorced (42.5%, compared with 19.1%). Most of both older and younger adults lived in a private residence before admission, but 10% of older adults were residing in long-term care.
Mental Health Service Use Before Admission
Older adults were less likely than younger adults to have a usual care psychiatrist (34.3%, compared with 41.0%) and had fewer mental health-related visits in the year preceding APU admission (mean 5.65 [SD 6.84], compared with mean 7.47 [SD 9.60]). The majority of both older and younger groups had seen a psychiatrist in the year preceding admission (76.7% and 79.6%, respectively) and the 2 groups visited family physicians for mental health reasons with a similar frequency (62.4% of older adults and 63.6% of younger adults). Before the index admission, 57.1% of older adults were prescribed at least 1 AD, 45.0% were prescribed at least 1 antipsychotic, and 44.8% were prescribed a BDZ (Figure 1 ).
General Medical Health Service Use
Older adults were more likely than younger adults to have a usual care physician (80.6% and 62.3%, respectively), and they had a higher number of nonmental health outpatient physician visits in the year preceding admission (mean 10.9 [SD 10.1], compared with mean 6.2 [SD 8.1]). They were also more likely to have been hospitalized for nonmental health reasons in the year preceding APU when compared with younger adults (28.7% and 15.8%, respectively). The average number of unique medications prescribed to older adults in the year preceding APU discharge was 11 (SD 7.0).
Medical Comorbidity
All specific comorbid medical conditions were more prevalent among older adults as were the mean number of chronic conditions (mean 3.31 [SD 1.84], compared with mean 0.8 [SD 1.19]). Among older adults, 83.8% had 2 or more comorbid medical conditions when compared to 20.5% of younger adults. Using a Charlson score of 2 or more as a measure of medical comorbidity, older adults were far more likely to have a high burden of chronic medical conditions than were younger adults (21.2% and 2.3%, respectively) ( Table 2) . 
Admission Characteristics
The admission characteristics of older and younger adults are compared in Table 3 . Depressive disorder was the most frequent primary discharge diagnosis in both groups (32.1% of older adults; 29.9% of younger adults); however, 19.5% of older adults had primary diagnosis of dementia (compared with 0.5% of younger adults). BD and psychosis were the next most common diagnostic categories in both age groups. Other Axis I disorders were infrequent, but were more prevalent in the younger age group, with the exception of delirium and mental disorder due to a general medical condition (data not shown).
As measured by the CPS, any degree of cognitive impairment was present in two-thirds (66.7%) of older adults, and 47% of all older adults had at least moderate-to-severe cognitive impairment. Impairment in any basic ADL functioning was reported in almost one-half (45.6%) of older adults, with 21.8% having moderate-to-severe ADL impairment. Mean GAF scores were similar for older and younger adults.
Discussion
Our study provides a large population-based sample of older adults admitted to APUs in Ontario. People aged 66 years and older represented 8.8% of all adults admitted to APUs. Important differences in sociodemographic, psychiatric, and medical characteristics were found when comparing older adults admitted to APUs with younger adults. Older adults were a medically complex population, with a high degree of both cognitive and functional impairment in addition to having significant psychiatric needs. These findings have direct implications for health service providers and policy makers in providing important information on the range of services that must be provided in APUs to support the increasing number of older adults in Canada with complex mental health and general medical needs.
The prevalence of older adults in APUs (8.8%) is within the range reported in other studies of older adults in similar psychiatric hospital settings. 14, 23, 24, 41 This underscores that all APUs must have resources to adequately meet the specific needs of older patients admitted to their facilities. Dementia 23 and depression 21, 22, 41 were the most common diagnoses in this age category, followed by psychosis and BD, which is also consistent with previous studies from APUs. As depression, BD, and psychosis are also common admission diagnoses among younger adult populations, most APUs likely have services to address these disorders; however, the extent to which these can be adapted to the specific needs of older adults is less clear. Therefore, providing care for older adults with depression in APUs should also incorporate best practices using guidelines specific for this age group. 38 There may also be a need to develop guidelines for the management of other common psychiatric disorders for older adults in APUs. The provision of services for older adults with dementia may be particularly challenging, given that dementia is uncommon among younger adults who make up most APU admissions. Although guidelines exist for the management of dementia in community 42 and longterm care settings, 43 these guidelines have not been adapted for APU settings to date.
Medical comorbidity and functional and cognitive impairment were commonly observed in our study population, as has been noted in previous studies. 25, 41, 44 This has important implications for the provision of health services in APUs. Nursing staff on APUs will need to have the knowledge and skills necessary to provide both highquality medical care as well as psychiatric care for older adults in APUs. Integration of medical practitioners into psychiatric inpatient settings has been demonstrated to improve medical outcomes without increasing costs, 45 which may be one way to improve the medical care of older adults in APUs. Integrated geriatric medicine and psychiatric units may be another model of care to address the unique needs of medically complex older adults with psychiatric disorders. 46 The frequent occurrence of functional impairment, cognitive impairment, and polypharmacy also highlights the need for access and active collaboration with services, such as physiotherapy, occupational therapy, and pharmacy, to provide optimal inpatient care.
When compared with younger adults admitted to APUs, older adults were identified as having potential social vulnerabilities that may pose challenges for both inpatient and postdischarge care. One-third of older adults were living alone, and almost one-half were separated, widowed, or divorced, all of which indicate increased risk for social isolation, which is a risk factor for suicide, 47 psychiatric rehospitalization, 48 and medical rehospitalization. 49 Thus the population of older adults admitted to APUs may have a high need for social supports and postdischarge psychiatric care to prevent recurrence of symptoms.
Older adults admitted to APUs had frequent contact, both with psychiatric and with primary care and health services, before admission to APUs. In contrast to older adults in the community with psychiatric disorders, 10,11 many older adults admitted to APUs in Ontario visited psychiatrists in the year before admission. This may be a reflection of this population having a greater severity of symptoms and need for more intensive outpatient psychiatric services before hospital admission. Primary care physicians are the most frequently used health service for mental health reasons among older adults, 10, 11 and older adults prefer to visit family physicians for mental health care. 50, 51 As this population were in frequent contact with family physicians before admission, it is important that collaborative models of psychiatric care are available in primary care to support older adults with mental illness. [52] [53] [54] There are some limitations to our study. Some older adults admitted to hospitals for psychiatric reasons are admitted to nonpsychiatric units of general hospitals, 21, 55, 56 and the results from our study may underestimate the total number of hospital admissions for psychiatric disorders among older adults. Similarly, admissions to long-term or specialized geriatric psychiatry inpatient facilities were excluded, and these populations may contain a different profile of patients when compared with older adults in APUs. 33 There are likely important differences between the young-old (aged 66 to 75 years), middle-old (aged 76 to 85 years), and old-old (aged 86 years and older) populations that were not explored in this preliminary study but would be important to explore to further understand the care needs of this population. Given the large sample size of our study, some of the differences between older and younger adults may have been statistically significant but require further interpretation as to the clinical significance of the findings.
Despite these limitations, there are several strengths to our study. Our study is a large, contemporary, populationbased sample of psychiatric admissions in the province of Ontario, which should be generalizable to other similar populations. Our study also provides detailed information on socioeconomic variables and measures of cognitive and functional impairment that were not described in many previous studies. Finally, the ability to link psychiatric hospitalization data to information on outpatient health services use, medical comorbidity, and use of prescription medications permitted a more detailed description and understanding of this population.
Conclusions
Older adults in APUs are a socially, medically, and functionally complex group, with significant care needs that may be distinct from that of younger adults. Given the growing number of older adults in the general population, this information has important implications for the planning of psychiatric services for the increasing number of older adults with mental illness. Future studies examining the outcomes of this population and models of care to address the complex needs of this population will help to optimize care for this vulnerable population.
